Loading neurons with BAPTA-AM activates xbp1 processing indicative of induction of endoplasmic reticulum stress.
Loading cells with the calcium chelator BAPTA-AM is an analytical tool which has been used to suppress a rise in cytoplasmic calcium activity under various experimental conditions and thus, to evaluate the role of elevated cytoplasmic calcium levels in the process under investigation. BAPTA-AM may, however, not only have an isolated effect on cytoplasmic processes but also on functions of other subcellular compartments such as the endoplasmic reticulum (ER). Under conditions associated with ER dysfunction, the unfolded protein response is activated which is characterized by suppression of translation and processing of xbp1 mRNA, resulting in activation of the expression of genes coding for ER stress proteins. To investigate whether BAPTA-AM causes ER stress, primary neuronal cell cultures were loaded with varying amounts of BAPTA-AM. Exposure of cells to BAPTA-AM induced a marked rise in processed xbp1 mRNA levels, correlating with exposure times and BAPTA-AM concentrations in the medium used for loading. The increase in processed xbp1 mRNA was associated with suppression of protein synthesis and induction of cell injury. The results of this study indicate that loading primary neuronal cell cultures with BAPTA-AM activates xbp1 processing, implying that this calcium chelator does not have an isolated effect on cytoplasmic calcium activity but also an affect on ER function.